US009015881B2
12 United States Patent (10) Patent No.: US 9.015.881 B2
Kress 45) Date of Patent: Apr. 28, 2015
(54) EXERCISE MAT 3,262,134 A 7/1966 Bramble, Jr.
3,774,249 A 11/1973 Ybarra et al.
' : 4,137,583 A 2/1979 Baldwin et al.
(71) Applicant: Margaret Kress, Los Angeles, CA (US) 4601076 A 211086 Raobeloch of al
H
(72) Tnventor: Margaret Kress, Los Angeles, CA (US) 1644300 A * 21087 Small vt g
4,738,545 A 4/1988 Westgor et al.
(*) Notice: Subject to any disclaimer, the term of this 4,841,587 A 6/1989 Cutter et al.
patent is extended or adjusted under 35 238 ég%gg i ;// iggé gteli;tel‘gtel‘let al.
] ] COILL €1 al.
U.5.C. 154(b) by 0 days. 5199120 A 4/1993 Holmes et al.
5,203,041 A 4/1993 Alonso et al.

(21) Appl. No.: 13/852,944 _
(Continued)

(22) Filed: Mar. 28, 2013
FOREIGN PATENT DOCUMENTS

(65) Prior Publication Data CH 69767 [1/1975
US 2013/0276230 Al Oct. 24, 2013 DE 3440771 5/1986
(Continued)
Related U.S. Application Data
(63) Continuation-in-part of application No. 13/379,488, OTHER PUBLICATIONS
filed as application No. PCT/US2010/040544 on Jun. | |
30, 2010. now abandoned. http://yogitoes.com/shop-skidless.
(60) Provisional application No. 61/801,060, filed on Mar.
15, 2013. Primary Examiner — Peter M Cuomo

Assistant Examiner — Brittany Wilson

(51)  Int.Cl. H (74) Attorney, Agent, or Firm — Lerner, David, Littenberg,
A47G 9/06 (2006.01) Krumholz & Mentlik, LLP
A638B 21/00 (2006.01) ’
A63B 71/06 (2006.01)
(52) US. CL (57) ABSTRACT
CPC ............ A47G 9/062 (2013.01);, A63B 21/1473
(2013.01); A63B 2071/0694 (2013.01) An mventive mats system 1s provided in which a towel can be
(58) Field of Classification Search removed and changed when desired. The mat system can
CPC ............... A47G 9/062; A63B 21/1473; A63B manipulated into a rolled configuration. When rolled, a logo
2071/0694 on the bottom of the base mat is visible. At least one elastic
USPC s 5/417 strap is used to keep the mat in the rolled configuration for
See application file for complete search history. easy toting and storage. The system includes a holding
mechanism that allows the towel to be secured to the mat
(56) References Cited

mechanically. The towel has a skidless surface on top to allow
US. PATENT DOCUMENTS a user not to slid oft the towel.

1,930,942 A 10/1933 Pringles et al.
2264471 A 12/1941 Glenn et al. 18 Claims, 16 Drawing Sheets




US 9,015,881 B2

Page 2
(56) References Cited 2004/0088789 Al* 5/2004 Mitchell .........coooviieviiinninn, 5/420
2004/0250346 Al1* 12/2004 Vasishth .............ccocoeeinnin, 5/417
U S PATENT DOCUMENTS 2005/0192158 Al*  9/2005 Edwards .........ccoovvvnn... 482/23
2006/0225181 Al1* 10/2006 Rou ..coooovvviviiiiviinniiniiiniinnnn, 2/46
D336,199 S * 6/1993 Bazata, JT. .....cccccocevnen. D6/596 2007/0071961 Al 3/2007 Kao
5,500,267 A *  3/1996 Canning ............co...... 478/68 2008/0152860 Al™* 6/2008 Meyer ......ooooovvvvveeiennnn, 428/100
557203057 A 2/1998 Duncan et al. 2008/0222851 Al* 9/2008 Rou .oovovviiiiiii, 24/9
5,733,629 A *  3/1998 Insley ..., 428/141 2009/0297811 A1* 12/2009  Hutchinson ................... 428/220
6,065,164 A 5/2000 Swanger et al. 2013/0125307 Al1* 5/2013 Margalit ............oooeeeeeninnn. 5/417
6.141.805 A 112000 Fisher-Cohen et al. 2013/0153081 Al* 6/2013 Garbarino ............... 139/420 R
6,751,816 Bl 6/2004 Wechsler et al.
6,920,655 B2 7/2005 Mitchell et al. FOREIGN PATENT DOCUMENTS
7,485,071 B2* 2/20090 Edwards ........c...cooooevinn. 482/23
7,657,952 B2 2/2010 Hutchison FR 2831415 Al * 5/2003 ... A47K 10/02
7,850,498 B2* 12/2010 Yeh .....oooooooiiiiiinninnn, 441/65 GB 2388052 11/2003
8,220,087 B2* 7/2012 Villaetal. ............ccoovvinl. 5/420

2002/0088053 Al*  7/2002 Swagger, JI. ...cc..ooevvivnn., 5/420 * cited by examiner



US 9,015,881 B2

Sheet 1 0of 16

Apr. 28, 2015

U.S. Patent

4

;
A

: s |

gedd s o dmrnn of Supd Tabsedeid Sty

L {.vu..ﬂ; -n.u_iiu:nt Ry Ay m...T...T?._ hiadnd
.. .#....-:.m,!ﬂ.wr- ...-Tn_i.n_.l..l.n_i_..f..-__. +._.I..+.m.+ ”..._
. v

.wT.w.:wm.wé?w.ﬂ... .

grard-bap & 4
wvl.ﬂ*%lm.ﬂ.?u.rfﬂ*# .Tu..ﬂm....__. .n.ulu.._.n.,u.....
+H..ll R - ¥ -

e B ar 2 fimais iy o 2 o £

LA, - X e
BIIURI IR Rty
YR PR KSR e N Y

e s srasataicly

A [ - L]
r y n il
- " T
2 g "l ] - - & H H y w - - “
] il Y -_.I_.H_—..
. drrrtenf

; u-_“..._ it‘._i___,rl - L nel -
TRRAFNER AR L IR E AT UL LE WAL R

Foo Seb A e b T s iﬁl.!
Sttt i r it it
prov it badfrdrrd byl dab ot dad ey

: _.w..m.i.vmm.ﬁ.u_ Yy ete MJ_ IEia A
4 -z A o bey * » v b q

,n.wnu.. ....._J..____...n.:._..w.! -

g ot e W e s o e oy
W{..lw b av i o s ofpp o telnhrmey mnd g e
o .m.u-vﬂ,!.?- L o e
¥ WM -

»
* -u.*}-tvﬁxuffﬂ.-lﬂ!“-“u.ﬂ-vﬁﬂﬂﬂn - ﬂ.._u_l._. !
3

TR AL R~ I'ri.ﬁwnwu-t.ﬁvﬂ.ulv.n .

L)

-
.-.-....' .
Il e

i# - La M
Hrireies :
S e L e e aed
med e b e Bt i g ot e bargenaS el g
e A A O in T et s .v._..ww.».:“f
SpTrE e I T
Frrierrt et i e
. .-l“._._-_ Ili. *‘Iw g »

& il =
o - . ol - .
BhtiinniEhg
e Dot e A P AT A D S o a5 S

sirfredrrd oo deomde ob gt g rb o o
u-!n.".tl.-.v_.:!_o.m.vu..lw.ﬂfni P anpaeadudapun
dr 2 tadilngais de e dp Pl P do e il i el
o ot 8 el oo v ol o Bt e e e o
AYARACIAERARS XS AR fed
Bit iy NI AR ABKBANDLPLRLCIAR

3

ghrel te ey e

W P - g

-7

vi Did

.ﬁ/ﬁ

Ot



US 9,015,881 B2

Sheet 2 0of 16

Apr. 28, 2015

U.S. Patent

FG. 2A

—r pp Cal R -
. L =l
.y

-
]

. " - = __._..“.l.._. P e e o marapmni e sl 0 of e m A TN S I £
r fi? *ﬂiﬂ*’liilﬂ&t-ilﬂ.ﬂfiﬁ.ﬂu o e hﬁuf a

» Fefedte irale S o fp e sy e o B i oy il rf o e o ne Bty oY Y A Frl it g gl e it
F o : H#ﬂii*u}?&-l..ﬂ-ﬂﬂ.ﬂ-%ﬁ#? Poerrpirany fr evipferdus ) _ﬂu,-hr.ﬂq g o iu.*ﬂ-ﬁm: : Hmr+lri¢.#tn++wnv+uqﬁl_.lwr¥llu:v+u
R & 20e e e i st e vt s NI DI ST N R et S
H S e S s T S e s S b R by 34 PN R L b d I € RN EANARRAL I G AR RTAEI RIS
¢+ SRR L Y 4.11?+T-.3.q+.“...w..m;ﬁn."ﬂi+.,.u."..w?..:.i Dt <irde a5 d e gt o vl RV p O Bt s

P el g iy ....Tv-l..v". e e
“_. "H._-_ w " -.-“-_E_l_ - [ 'JJ_._ni_l_ _—“.-_ - H -
£ ‘vﬂiu.ﬂ.ﬁuvﬁﬁutviﬂ. #1m.ﬁ.?un+ﬂﬂh4.nﬂﬂﬁ11.ﬂ.%¢u=¢t_ ML

"y .I.I_J‘l.“lu_l "_1.‘ T rwTgr “.II_._ : ".-.'-uﬁlﬂ _l_.il. " - - [ ]
¥ u+Lﬁ$¢:{+¢}4ﬂqﬂti?¢w..w#n?ﬂ.wwﬁ%rr.. »

brapcdr ¥ P ERErE Vg A dwrep o dea i e
: .v....u_ %ﬂnﬁ_ _.._.“. ".......mﬂm..vﬂ.ww.ﬁﬂiﬁi.

smgrh aa . ; .n_...m #-‘ﬂlhlf-ﬁ.l.m&lﬂilf*- ".ih._-“ II.-?_..IJ___._.*.

- - * - 2w ety g st Fiog e e e o e g e Y e
A Sl A S R -
T T R e s T

W MR R o e esinea) Bt bt Lp I b el e bt A L b T e Tk

"'
Mgy ad 2ar o F ST X B A bt e o e L P AN AN AL R R Y . . i
h...:m:...:v-“_-.n%.u: YR AN - aiijhiﬁwl}}it%ﬂnhh?ﬁi. R - . fE e deis it
RPN S AR IR £ Tk g LI N o ORIl £ b HAI N SR WSS SCYOT ORI B LML A S SERARPELAAR KA RPAT AR A 1
: - 1 3 % %iﬂiﬂ * w = — ﬁlj!ﬁiltﬂ‘lﬂiﬂlﬂliﬂiﬂiﬂrii - - - - - . n ’ e e il O TS
Bt s e d W .h..n++wi+_ cor et de g ofi S g v o bum s e n e} e de s B da b v s Bty pem et Te s o puu s sl T . : we i
* |.“.,... IIIII - H ﬂ.-.-.ml. m._ll ] +“.|_l‘{*l__ﬂ.-.‘ - - L ] ._-_-“..- _ 1....*.."..-1._!“".! - _-.I - ﬂ. - B - .l— _ e +_‘i...lv_
: 7t ..Mu..:v s34 bp et SR TR A b i e b P I g I i G R o d 2 & Zd-gvrdr p bt B

AR I O TGS G A I € s T 2 dvitesvindde & - i it W

mim-_hﬂ-.l“.._lm.l.h.l-r.”"“l » ha ] :
e . q.-_l e ._.‘ -

e Eore L il s S e b et s ke i)

H-_-.W - H.._:___ﬂ.____..“..__.l“..lﬂlﬂ. - - * r - ln_.. . l.l - v -

NSRRI vy .Eﬁui:...::r&thiﬂ o i : 4N LA SEE I

B b et Gt b p e P r Rl R P b e e et o b g r i frb e s . . . 1 s P ion e be.d

privaiSsup-sdacmy i ree Los ﬁ“ ﬂli%iijﬂl"ﬂﬂ.l*"-“i - “ - l.*.“l“i! . .

- L - - b -
TSP NI WA AN VAR 54 LA ERE A A B AR T f e 0 & A4 - 3 : RN XTI ulﬁmi_{in AR Ret Cae
m..-.‘.'l.“ “l.m h tﬂ‘m‘*‘"l .-.r.i.-..l!. o oaphd -I._r.‘l 1 .-H u.- .!Hu..ll.l..-.u.s..l. I.w._-T.I.lﬂ ﬁ..\'i.--.“-‘..ﬂ L ; .‘-..!l‘l.l.. l‘i‘#. .””l-“.l .1‘..-l.“1 .u‘a' \-I.h.'l'h.l‘.\.l1lllnlu..l.l.”irllrll w.'- %. a - .. # ‘.. t' e L v *..‘ ‘. In”“wit.‘h.“-“l -.}. - -.‘ " bt .r et h - . "l ._.l m t [ :

i..-.l“...l._. .-..l.

l‘
L
’ - el
* Aokt etk A tae vy F o e

&
- JIT‘L-. -'+-.li ity e ol w AFA A il - - -
mlu. - .m._.":-.m_.-.. nal ___._-.l W l...i Iil..l__.l “ __ .“ ..l_ " I-M.. n.l‘ - “l. b -‘.ll l.__.___...lh.l .y ] ¥ l”_...__.. et ] - = ..___" e b TR e T by Aol - e g e
bt iy e b e fenks fostub et edifo g oo it dtu s tr fobrcba e de o o pedede sl eboin B e oo Do dort R A B LR AR S S RO I R
pd - 4 3 ¥ - Lb LA E -2 L L T |H_| L e " L -
l_l

h.ﬁ._ Iihﬂii“i?ﬁl.ﬁ.'l‘.lﬁul“llm.—..“lhlI..r:“.-..w-.luﬂ.l..-hl.l”.lw_ * .w. - w.-...- “ ..h_- “ hl | | e * r - = - - a ¥ . B * .
Tt e T ot EACE S AN A ST O .u.?_;.h..a”m.. wFedme fonsodendienode udpn irrmiiofe fhode dom e e hrie gyt St o a it d et Db g E
: : Feipeiot il deloduieddido fod ool odinde fropa pfod ittt s b et feuiopd g L LT

1

IR A AR

iiiiiiii

AR
e
-‘E'l-
¥
*
¥
"\
v
*
‘i‘

i{i‘lhﬂl 'l..:.. |.=|.
Beg

TIIEIT R e R e e b S L AL S ST TR T

lllll

Y

ol ok [P iy

i

lllllll

L L ] L] "
== = = oy =L mh .~ S W - e ey gy oy ..-.ll....?_l. ..__.l.- .
a

L
- e r - r ] " -

L 4 mq.m.-.Wi:%lmr".mtum.ldm.lwlml.*”.hml-”*‘milm:m.li_“_l-_.m-l.mi#“l._-w{_m“”i” ” ” H ” - - T N " ]
£ R b e e b s e - T
bt der e dtatide bt S b bl g ke e
R B A M R Frea A S L o LI B
B it bt e b bede b e b b e PITIEs ey

o r i.-_"n . - L - . L L L - A U I D - e e - - il dmi” winbris, it e s o w Ll L D L LI 1Y I i - -
U S A N A A I S B T o e A 3 bated I A R R R X ;
n_ﬂt.ni.ﬂumqiwifml-ﬂ-ﬂf!ﬂ-.?lﬂ:*% e Hﬂ*dmnaﬂ.tut}iu!lﬂ-..rﬁiﬂiniiiqi ] e ..-m.i.._ﬂ.ﬂ.-tn .M-tkw.;wnw.-w.w-”m“.riu . L‘..n.l- ﬂ_.._._.#_..ﬂ._.n!_.ui - _ﬁ_:.nm.iﬁ._._.
=, !_“..___,.";... ._h.._m.._.?hn-u.-wfu.-h-v-mlilruqrrﬁpnlwir@lr-w . ...w_..__._ ORISR RN SR EEE N TirpmPiied n-_-lul_ ryrafres srrgreiederindy - rmt__ﬂatmi_.m!d-
r i‘ n-. v 4..“_- ﬂl. + l.-r“! p .Hl ' ?"IE*."E‘W‘ElI?‘#‘T v ?“‘Lélw.*#mlﬁ-lmim-iMIﬁTimi-ﬂrlw._l-.m-_l

R O, Y I HPEC e t i [ - - R A - . i - - = a - _.._ o _
RN RN ..1.:..._.......:.._,m..,.rm...n.f";u..m...,....m.:.....d.“.d.m:.!m...“...m.,.u&.:m...n.,mt_..rwiﬂ#.mhlfwi":wfh.fu..r.“m......ﬁ S e dr LIS SRR P A A Hﬂw.w bris LI LAEN A
w

.s_.fl.lll.l-u.-.l .—_.Il..-..“..... .-..l..l.“ll.il.l.-l...l..l..llill-il...l._i“-..l - e a - . - - - M n . H n H - l_-I..l -
R =i - el M o .____.ﬂ v J-.iﬂllf.-.lllhll...l.l.-hllll*n-l-"l._ll TS g o e o -— - ' w5 g r oy 1 e e "I - R - - .
_ HES R R RN N T T R A N A T E Pttt b e b loged fradedinfedrebedaiad e drdniad
— | il [ ] » [ 3 wr r - - E'] -
. - -l -Fy = L

~ I '- L - .- ey - 1L T i LA - - i » e T ..-.u___ - E T e et - s i i oy = e e S TN SR A ] jy i & | Ll 4 e Y 1 . ' & i ugdm el gl
r— - - .li - - hﬂ'..i.-ﬂ..“!ﬂﬂl}rﬂdrmqﬂikf - ._..“._L_I _-.....t_.. - .'-. sl B ._._...Il. . - l!l‘.ﬂl-.—. o : T el ’ a ® WO » 4 - -
o e e T e ey
, 2 + 4 v £.2 e h oS i gt i xb T SRR AR YT AL WA N AL 4 s 2t Y M S- 4
s e S e S T T e L s e s e A S TR i

.-fw:...“_.tti-t..l.. !41.1..-..-._.111-“._-1._.:1..1 _._....__....i...ﬂ..ﬂll...__lﬂ!lii.ql.

T

ik

visttrdoradds

- o uﬂﬂ 3
+.._.,.:._....m.1u. .n.n-.m ﬁTuﬂWﬂ.ﬂ .m..w.-ﬂ_.ﬂ.w.mﬁui.? rew
YN SR ER VAN KA 13 ¥ 1

shiAas -3 422 : : : ot oo oo i !
P drpirietesd ini et dect f ot S o ob fr p b g st r S St T ey e . RN, Hv?%wﬁ:ﬂwﬂ.ﬁ. +

B Ry e o e oy

LLa bR Lo LELLE ]

_nu.....?..._..m ‘

= - o ) - H - v - - -.-..-_.I.. nuﬂ -

|_u.|.- nl--ﬁr"rlav"in..hr..-.ihiﬂ.+"-hﬁ..u=+ _.-nql . T LT ™ d - u - - . - g e g e wer _-__-.-._l - ...w - - oy e -

I e A G 0 S I S AR B B Ok AW ER w48 W LI EAT A ES xR B ax SRR L] M.wnm. Rl Sttt et

CHAER IS MNHIT.mﬂufﬁriﬁﬂi .ﬁwi : . AT AR RS LR RS AU A K A s A L Al S

e A s vy e B e P 3 ek e r A e Lyl el fune FAAAPLA RN TP R A PSR P R PR e P UARTAR Y
..mm....v. .".u+mu¢+"...?iu.n+l+u++u. OTEY LTy iy s _,.1whﬂ¥$+£+ﬁ@mﬂ1hﬂﬁ+%@wﬂﬁ+ﬁhﬁ+




US 9,015,881 B2

Sheet 3 0of 16

Apr. 28, 2015

U.S. Patent

L1}
(Ml
~
T

F1G. 20

2

G

HiG. 2D

ﬁ... P fraivvie Lo e s e B S irsdirolie o i e e e
T Ol b e P pd
o oL/ B O RS L ST T B A A IS
#++&+¢+#+++++++++++

e e v e a i ealaae sl ue ol wl ol
A B R R L TR, N P, A, T L T
Vo w0 ek s g i o e w e e 1+
Wh+ﬁb#h+b+h++h++¥+www

ttttttttttt

- Fr =t 2 A II..#“-TI_IH..“
L LI ITTITRE LY | w8 ﬂl i.. i s a ma

- or * - * 4."... L] + [ + q -
N i o T wipdrarars
M.wH.ﬂ:T +"."§ww+#%+l¢+.
I T B -t b i s g
ER RO O A e A AR WA
- ll.rw- . ” itu_._nnl“\rltumgll?.ﬂll.#.&-fﬂl- 1u¥ﬂ§w.‘.
..,.ﬁrx.;w.ﬁ,:,..r




U.S. Patent Apr. 28, 2015 Sheet 4 of 16 US 9,015,881 B2




P

W -

.‘-l"iliTr-m-hll!-.ll.-!
WH | - m

“l.:...-.l.l.T.l.l.“ll.“.i'“H.i .'.I_.f. |
- .w._ > § ¥ = .w- :
F XY i:i‘.l..lﬂl..l“ﬂl.l“!ll i..w
' - & & [}

.1l.".1-.m.11m.l_.#-.l.m_—

:
¥

s oo il ol e i +_.I.ﬁ_-

L ] L | - F ™

i F oA oom ¥
M-ﬂ 1q-l.ll.l.mtm_l_lm..lim-i*i.“-ﬁ
-..WT-W!..ﬂl..."l-_nl-_": fralr £

F = 4 . - i 7
‘ﬁ.illj\llilﬂ‘inult.“-i{l{
L . L u ™ N - - =
+

L

US 9,015,881 B2

e,

.

e

-l i...-{rd

PPN

mp 4oy e R
& 4
-

%.__-T._-H-ar!. .m._l.m_.._-..m-_- - m
_ﬁfTiimi-m.__:__m!- w-lmil_ﬂ.lc.ﬂ‘l“_lvi
" K} »
ﬂﬁw—ﬂ!— H...!M-im.. _..J__.T..- ’ _-_-_.n
+

S
Lo

Y AT
gy

TRl

|

.__:-_".ljl-l.l.m-_s_n?li?b .f“.ii.“.-_.l.

-
" .

_._.__-_ﬂ-.l!_‘lli.__li Eelearn | llﬁl_.l_ﬁl l.-? .li*.l.lT | 113

L L I!ii o

l-r-‘:-rr

BODOROCY

5000029
LD BY

%H
foe
.'i N
! L]
m i
i
#Iﬂ
*
?-
1..
o
3
i

r T KK -
li-_*_...l“ -.-.“.-i H#-.Ii-..ﬁil..u!lif.llm-.r“ir
i - - L ") a L g

u L

0

iw-. ._._-mril -H,T.l Iw.l lm__l___r

li.:ll

: I
[ T __..._. - .\ll..-'l
>~F R

!

-.i'l
g
L4

#1"*‘-
3
v
{

1
¥
i
:
4

“ “ “!l.m_l
11!’1_.}11-'11-“:-.'”&.!_.“' ryur
F I

* . -

o
-I:li

napead
*l+ilt

g

L
r =« ¥ 7

i l.ﬁ-_l.lq_r EH_ ll.h.-. I..l"l.lm...l.lT _ﬂ.-l.l.-m._...lt

+ E W

G. 3C

N

o
T
T

+
t
:-
‘Ilil":!
i.—
i

FiG. Sb)
Yoy
pudurdds
- ...E...
i;

_._.-__m_._.-__ _-.n-_t.-w h_-w_..m

i‘.l.
:lq.
)
.
III [ L]

..... ‘ -ﬂ.‘.’r iW‘.l.“.I. . L

3

. - 7
6000000 = SsEEainia
| ] ¢ {3 bododogedeototdendrctegiocdeeddod
z % 1 B £ fosbeidredomforiadbesdeforfmiicon g 90
@ %- % @% ﬁ _l_ﬁ_.__!.ﬁ_.llv_ﬂ.-m.-*m-.lm._t_..wi.llv.._i%-iml‘.WIrml..MI.._...-...__.Ju‘_-..._H-
) ’ h_rh‘-mﬁl."iilnﬂliﬂli.ﬂliﬂlr.w;im-iiuii 1”.:".-.... - . l....u\.i:..Wi.l.W_
] .ﬂ__u._._uwn.. .«.“.Hv.ﬁ __..___._._n.ﬁ__..ﬁi ..u__u_u.____ . “__..hh__. .ﬂ\..“.__ . _-.....H..u_”“__.p. - T % lm_. . : "
+

Sheet Sof 16

- - 1 4 ~ 4
" ) = L - R ." ﬂ.
wihy
LTS iu-lﬂiﬂuﬂuu __..m_:n.mﬂ._.,.wl._“... e o
- P Y Prp= v li.“._-__._n_-._._.-i._._._l...n._ - A\Iiliwi -
- [ ¥ - - r B @ u__

r - n ¥ b - - r ) r
%ﬂ.’i....“_l.l..-l.l_- ."_I l.m_l_l.*-l_l.-m - Jﬂtqlﬁdqli l.l.l..__._.i_.__._-.l
m-w._-_.—Wi_-nllimll.mliﬂiiWidTmﬁlW-rﬂ!m-#im- 1-m-l|WIlWll.m.!|W|
I_I.W.-wm.wiu.l.#imil.m.-!..mlllw “ _.:-".. ._..m._._. .m,.. " n m.. m.- .."..._-_uw..__. ﬂi

1
—
i T 2.::1.

*I?I“.li-lllrr.”._-m.*lu -y - l“lTl'.ilFttr“lr*‘l - .“_

F w &= & 4 T

T.ﬂ-;ﬂ.;ﬁ..ﬁa*i.ﬂ!ﬂ?ﬂfﬁ-*
'

a F B 4 @4 T ™

ffehehredprmndn M‘..u_iu_-_.u.. ...h.t

= =k [y P g Py e A - - fpl g W= 1 omm - — - -k o w I xR A - et - werdw oy A o rF el . re fer adormin o1 oua o g o - A -
Anmyrwn i gl gy il . Loy
ul tﬂ_“ﬂ!.. - ﬂ_:ﬂ__ - o B ey il -“.lﬂ-ﬂlﬂ!_ﬂqﬂlﬂ._t?liinvl.-'“lﬂldnt n ll_-..-_.._-l.!._.....__ ...Wiil#iulﬂi..ﬂ!.-.i (LR - .._ll. - T o N
prma - = ¥
ke,
h w
wlkam

18

o ¥ o o e wr m-r A - IHIH IHL_-..!“-__iI - l.l..l.l!.li.* - I.llllr_.._l. - L » ".IH .
R DRSNS 4 S RN T KIS I 2 A e RIS m.ﬁw.ﬂﬂmvm.m.mhlw?ww.h HABEENFANTNR RS EAREBRRARS S Aeri
RRSER RSN I H A SN A RN ARSI ER R RN N SIS S € S AKIIERS £ R ICEN LI 4F SITKXMMNN N S EL
Selpeiiinle fededuah foubed .m.m..mlﬁ.fﬁ:v.v.nqm.mluim.+#+.v.u.m.m.m4m..m-ﬁ..u:?.vh:v prieSadele m..n..# i ey anaiedn e du o -.Tm.hamhﬁ.ni;v-n-m;n-ngrulﬁ.#xtfrnnn.- Do edades
v .” -..m.i luurutuiﬂlﬂ-.-._..l..v -m:im_lﬂnu.-.ﬂ-.ﬂl_‘u.ﬁ-_—wlul.v -ni.ll!lili..“.ﬁivi“i“iﬂ..ﬂ.-*H.n-.#..u‘ﬂvl_“tiw,i“lmh'!l In.lw..-v....“iﬂiﬂi .-.“IH....“!&:..?.E “ - ’ 1I+tﬂﬂlm1m+wt¢_+$-ﬂim{mim-¢mrmt%“

. ._..,HM... +._.__._.._.-.. H“Hm.-u”“ﬂﬂuﬂﬂmﬂ M“Hm-m-..—. M...._. .Tnl“.“““.u.iniu 2 fo s Lot g mie o} - ”mumn.-._—nﬂﬂuw..whvru”m”m.. r gy .?.-.HML;TIH._‘“!F e MEW&MMH m”m“.m“u!_!-!m...__...m
m.___n_- _m..l_u._.__.u.ir_m_..m_- _“._...‘_._.,-__-_._.!u. - L.:_:u_ rm.-__."-_“l+lv.+lﬂl.-\rmlm+ﬂt.* .f_.#tt.“l_ i %ﬁ-ﬁ- _._..“__._“_.-..u.-._inim.T n+++-“tr"l“l.“ilrll+-‘n.¢.+l“.-l_“ ” -y E W T T o 'y iu

i o on &

LN

R

- = = L

L g b ybripan W...?iu-u_.-ﬂimtm.lmiﬂiﬂl#.ﬁiﬂ:-f!ni"#- +..“.-“-rﬁ.t.l|u.-_.nl.“llql_ ﬁ-ﬁ.t-ﬂ-“l’li-il:_—l.fi =
fa mah ojr v . I“lﬂ.l“l.I wrikalwss so-sw Iiﬂtll.lllll 4 e iihlﬂa“.“l"nr +II Hm

Apr. 28, 2015

-71'.111 A b o i eh gl Sy e e o B il

11?1%131++Lt.“.it.fﬂwﬂwﬁii Sopreyes m.m..m:. .,«..wu.m...mh.r.....r._. 39

FlG. 3A

4
-ui-i--l-l-ll-iuul--l--t-t-ll:ilbl'l'lll-l-mitiiiﬁ!i“hl74“"“"“
N - errprdeditedime g doy :I-:. & e}y
33
we
o
%y
it
1173
43+
A 4p
A
RS
}i‘-\-‘*
doy-d
:’-i!ﬂ-
{3
£
-
£
i
i
3
]
-

[T ru-diﬂtlm..n..r-ﬂuulidinﬂ..i-nﬂﬂlr“lhlmtn?nl q_“. - -iﬂ.-ﬂ-ﬁ-.lillll-l_._rl vy e 55 e o a -2 PSP -~ N5 Fabemt =
RERERS SN RN I RN EER & EEASERERRN SR BASERETREALE SAEENANAR LR CLELE BRSSREUKRN R RER S C R0y I
"._ H..itm; vt ___u_.lu._ reva H.__ul v +a ._u..lq_.lu_ l.ml.-l._.ni._.h =l -T-u.-...ultu.i IHFH!“*W?.HI#F-*!H*“]HIH 1H1m._r .ﬂ!“l .“._-_m____.'n_. S - ufnm.-ﬂ.. li..___ﬂl ﬂl*iiihii“l.ﬂurmh.m;“!_ﬂlt -t l“iﬂlm!.“ntlllﬁ._“irl“ir .ml.m‘l”l..ﬂ._. H.lh._.. _-“._l_“_-.._.l__..___.u_ii_.
“1.IJ|“+|.q *r tl#-nf-._-iﬂ ..valﬂ___ ni..ﬁi.-u-_iut.-v ilﬂimdmlm-dfilw-*ll‘mimr.m‘ﬂf.ﬂi _ﬂ!rtm_l._“lm.iquiﬂr.ﬂiﬂi_ﬂ-.ﬂ-*l‘-ﬂriHiwmimiﬁli*ﬁlh*llitF- - thartt __w.-.llrﬁ.l_ﬂlwldl_ ...-.,l.-...llﬂ._.l__l.lrl#lT.wIMI_- g .l.-l-_unrﬂ.!l
RN ISR GO A A A AL I I I SRS IE 00 D035 6 PO S0 SR W5 05 S A0 2 S I ARSI A N IR
R e e e o o T T i s - et mt 3 SE- o - B SR e o e e A o M I IR S ot otk e e e T St S
rore i rrirtuiaabe i ade fedn pu ek darrtiSetedst et s rpepmiege doesds ooy s isndndote e dadironsBaiosofo do e pafriebifo s s rommte gy ol e o d i e e e efafetasefd
R s Gt b TR o NI Poprinmeixivivdpde ol raborrovvede b Pipererosat.dy u!nr?.“;iaﬂeu‘uim-m..u.ui.?i : -Tuufu...ﬁ:n:?._lu..u....im.n...n.i. h-u..n,.u-lu-.n..n.._n..__....?._..ru-u.n. ...... v _
grrtesrededidede i eyerede de i fatn tupv gt b de gt re b e bk et ilessgris S e e abiatm geda pe g etase e oo ze e fadedr dnadra e e gets S b b 4l adaCe o b e g et S o
wierrrdr o dbnretarags e o depat v nrep e byt el s v e b opapr e sados 1u.ﬂ+ﬂ*ﬂ-#+lu;r"-14ﬁ.+-w.v -nﬂﬂu.-.?%r ..n..m......_...”
Fet oot bttt n b bk b b TS b b bt S e e B St T e R e ey g e e e Rt e R St L e P b e b b et et e Tt g
S S e & el oo : . o rpemirediearpaind ddnrervuedifrdbodetr trie b} G pubitete e
el e r—— - — o —wrw= - - 9y T E T T IS -

U.S. Patent

.m.i....,u
e

J

Flddkrpmn

1

- i el PR
G )

Sl TR TR & A% Lyl det § r e sadn



U.S. Patent

Apr. 28, 2015

—
if“!‘i?_tn
e
L+ 2

2 nrm s made ]
el
.1..

g o g & L
- - - “F
tasiatisr
L

~F
*
=g

JT""""I'
e f iy
witah *4“5'."}“{“

ol gl -
M

r .w
-
* -l-'}".

-+:-l"-
o ool g b,
iyl
o o
p I A
Al oy
i.-

IS

& Valka

-
-

Tt doter
iﬁ%ﬁ ﬁ%

r‘wﬁ ~t¢f+

] gt g g By

fializiny

!'-‘l:

{-‘- +f -:a:-.:-_;_i foe

PAERIEY
1-:—5-4:- {ri-"'-f

1*5"1

:?E- 'ﬂ'!

i
:ri
;
i35
4}
3
F
. i

iRtk
F% }; 3t

48

FINRI RO - TR THL T PR MRS
’-‘E'Eif.;i : :l .1 . *ﬂt“f}: ‘E.{i& !-I- ':.wﬂ _;- [ W {“f 3] {# ‘f'{'i
|=+‘§_¢-i—j-1-—.1 : E-ﬂ- 3 ---ln;h-t;;-é Ta el

! -i'+ Tl 1-&4- -g-_;_-:- LA

* g
Fi R
%%I’%ﬂi ety iu JHt }‘

Ry t—: RAREE
A4 ‘::' 1: X84, '.t";ﬁ'ﬂ.

'."f:]}.ﬁ'?'t
'.*# 31400 Fl 3
B
I' I' l{l‘i b.tbi' 11'2:{-}'- r{:
; ‘$ e e iy o=
M R
E! Hf-‘j}“*i’*'; i1
i3 ﬁ:'”'t-f- ?'-”"11 1]
i SHAUBO R
'Tq- OO PRI 14 -’
H+{- !iuc -:-L ?-t--!-rﬁ
}-:-*H SHHRIE R i
*l-'?j -E-'i’}‘!_i'r”f +!1" 1’:-“!}_;6-'!' ‘;i 'ﬁ*#}:f- l\!%

1#1
h*l

T

: e
*i--.::-i?- d‘i?ﬁ 3

: il ‘I 3 i :

L]
A

FteaR
THyRe T
}:’-iﬁ'*f g:
j?@}%@§,.. i

sratls il

iy m-—-“mwm -

l:. {l
4 jl{rb"t

¥
Ly }1. -:i- TL:{{J ni-‘l:i-r:"
fonn

e I iy
I.] - La o] A
T % w}‘?. *‘};‘ W -'t oy L | II’.

Hrisetati i
X :_.‘....E....}“.-‘ 1A

*sf

Elal el .;%sia
‘tfit

Hl
-:-1' "‘v:-t,lg- -ﬁ :
i?af%?:f .

4.
Fe-1d 4 At

: 3.5‘"11-1 g
e

e o
X Fry

M e g —

-t
- I-‘i..:--ll“-ﬁ-‘

et 2o b X
kg
iy
-
e ?:M:lﬁhh" -
- > g g »

¥
gﬂh
-."-'Tﬁm:c::

aln g

S
e
bzttt af
;*}. H .-.

i

11}- *—-
#‘-I-
&+
-‘#
}-ut---l-' ; =-"a-l-

i;z ,;3

Tﬁ-'

e

60

Sheet 6 0of 16

FG.

32

3F

US 9,015,881 B2

r'ﬂ ilﬂullM bl Y T T s P e S R el ey ]

e Iwymwmrw&wwp
ﬁ?{ﬁ{ -:} Ly EheRt AN

I?\t ‘I‘T't"r‘!' _Ew 1-:-'?

m ~‘:, *‘;?I;*J *;:,l-

::a-l-':

_;ff rﬁﬁ *ﬁa

11 -.-_H- u -:! 1

:.:i'i' :

J-t

dat 1" ; *ﬁf t

h- 1— ?-‘XE{E

i‘q- $

4 .




US 9,015,881 B2

Sheet 7 0f 16

Apr. 28, 2015

U.S. Patent

o~

T —— - - —r gyl - ——— ¥ . - Lo IR AT W -
" o el - E o o TR - - ek R F r ] Jl Pl FE R RO S o oo vk ek vl el S N W - [ s -ireasieie BeF - N -
r ekl E . [ Tywn - —— - - -

- e —t — - o —— - i el A ok R W mm e wwe Cww e ma - —— a— wm n.“q mdy e P awm Aww g ws =
iNE O E@ mE i e A wel AT - g rew m¥ e fau Wi’ b L ' o T mER - iﬂ.w - _-.r “
2 e - (G 3 P K I
‘ : . ¢ Au..i...._____ T ‘ i ’
- E
~ T LS \u\ﬂ....-..nh.._- ——- are wow e LA L ﬂtiii"ft_tllll.l: —
o - [ - [ o 0§ ]
- | ] HEE WY e vy e L L] [ ik
SEer T dmin G by T B ll..-ﬂ...-ﬂ.lliﬁ. Fon ogme DR R Spiw ERF UMW - v - .II.. g i-l__...ﬂ — iy AT gl I_.ll e i .

re g’ ; ug! . b I ..mﬂ.__ﬁwnf ; .__v..m.m
R O e e LA X VAP ST 65 L e Ko, ey 2 wm“ ST
Wﬂﬁmﬁmmﬁ : fi3); : L3 Rl i,mwﬁmm, v
9 T__ SoRny T il A Eﬁwﬂq&i .m“
nman mﬂ. “tw._ AT Ty Emﬂw

B s 12 P Tﬂ

ST S ] ﬁﬁu...__ o :
ST :.& Hf Hﬁ 2t 7 It. e LE3352
mm.;w. 547 ._%_.ﬂm.fu.t : 41_.: s n..ﬂ.ﬁmu o ....... ” ." .wmﬁ. ..::.vﬂ e e ff
F

wadpfn JREL NN II‘-II‘"","'?!I‘I‘I‘I“'
1

)
§

). |
z

g

f

l

/ n-..f.rj!
.‘I:f.'
ZOPDIRIOEEE S |
%ﬁaﬁmﬁuﬁnﬂg ST A S T %mﬁ&:&aﬁﬁmmﬁﬁwﬁﬁ“ Y 0 T D Pt s
" ﬁwﬂlﬂuﬂ_ 4~ ; e F ._"—.n.u - _.._...__....u.__.-.,r..__h;._ ¥ A ; 1§ dﬂﬂiﬁ?ﬁahiﬁﬂﬂ w.a___i iih _.ﬂ.._—uu.__ 4 ﬂ“ .q..u._m. _..-_-a.. AL
%m..ﬁ. e e A e et e .“m_mw _.,WHH., et e nGpL s A
ks mm.“avlm L ..“_L.- ttaﬂi!.m.# wwh?.th.mhd Areny el i v 1A i ATV : 1 . mw... ._wd.f.. s i Sy h.:*i u.?.axvitrfﬁ.hw.n s O L L2 P
; oteie el AR AL} e At s 1 G A B JA R, et DN X ! 1 ; . : - Tyl y
Svbtes el RS e e e A e L S o
B 3 R A B e S A R e R S S, f_k_.*..m.ﬁ._,#.”...ﬂ-. e L R A B 0
kﬁgﬁwﬁmﬁﬁmm S e S A T I R B e o Lo S i G S R
o i i3 [/ 3 & ,. ;
:in....;i..vﬁi...... e R L gy s T s R SR S B R 4
T R L L s L R R e R ey g
s S e L N R B R R R T st e e S R R L kG R R Rk G!

3

TN WP N M iy ‘et Sty A

ltb-

,.;

vg}'!.

"i

r—_-—m“nrr—bﬂ ﬁqq [ L T Ll
¥

N e p——— > s — d e d e b T o
iy el ey e R Tlllll‘!ill!‘iliilliiilﬂfl llltnrltl_.li..iiItl“l‘lill‘ilﬁi!!tﬂlt{iilI!Jﬂ.ti_!_‘:ﬁi e S e 00 W e MR o v o af
u .
: L
: ]
. n :
u_l_ll-..l.l-tl..ltldl..l!.-.-.-.:.: —— — - ; a
IEET W aw ek ,.“ Wl MRy e iy e mm R O e gl ey ek hsh S ek my e s P S ey WP W B U T sk ek dekd S s b W, R e e, e b R . o e e
™ eees * b - 8 riyCofaioftinfoll S Sl DAt I o v S 5 Sl 8 Bl 3 e bl -

;....T..........

N

L)

v oild



U.S. Patent Apr. 28, 2015 Sheet 8 of 16 US 9,015,881 B2

(. DA G BB

o 0 i A dy e il e e Tl Bty e oy i iy el s Ty ey by el gy Yy 15@\
*

AEERRARARERNIA o X

| | S
| o Q) e
A

VY

Fss

VIR EAANN;

11'1#1"1‘“"\*111 Lk = T “‘““.#"“‘-“‘..‘1 L g iy,

el ah el b o R

) -
Ay e,
ad_ &

oy

L
|
.
e -
.-:i 4 ;
*
’ L ¥
a B g% s *
I I AL
IR PR B

WAt Yy
AT R T E i e

'
*
|
’
y)

» * 1
Yy d ’*J‘I ’
noyy
.
4
+
[ ]
]
[ ]
n

* o w
LI T

& F

n Ta .
c

‘.'
-
"
[ ]

eV o mny,

-

-
r
L
!
4
L]
L]
[
-
]

- L
L 1] 1114 X PEALREIFAEF N AYAT R - IA 0
ROk Ry ARCRA R RN x L) T Y S w*a M L.

T L1 L]
lh“""“\ ?Ct :‘1:1II!‘!‘l:t:'ll;ﬂiilrl':l:'lﬁ'IY"“q*:l':"#“t"ﬂ‘:‘

T



US 9,015,881 B2

Sheet 9 0of 16

Apr. 28, 2015

U.S. Patent

F1G. B

#muwnmmwfwm G L T il Nl o Al Bl el B AR G T R AR G A Ay

A wrijrdafaggey ¥ v - el 10 ok g i i ) Ll B R e iy i el A i i P ¥ yr——
ﬁ m
m | 9
. b
: b
e ]
5 -
m m e
f -
_fl._-_l_.n._-.l.l_i._li - - sl Al i Wl i o P i rir W T Al W i b aaien
L — A T g e - g LFET e pprrysiiartiep ol irarg irelalemy

L

» _l.—_l
L |

: D
x

w

|

L 3

¥

*

)

"

rt L b T T L TR TR R L e — e - - Ty preprsrerere & B iy B e Ty el i v e ot
b a e T R —

e B el iyl g



U.S. Patent Apr. 28, 2015 Sheet 10 of 16 US 9,015,881 B2

,ul'
4

-G, 6B



U.S. Patent Apr. 28, 2015 Sheet 11 of 16 US 9,015,881 B2

1
1
N
il el GHEl I B el ool -l e ltis el [ gl iy ol g o g el e e i st il

o =i i el el - alelielelically o o o o b0 vl g e malle-dle sl e S e e L L N "




US 9,015,881 B2

Sheet 12 of 16

Apr. 28, 2015

U.S. Patent

SICRYED

v

kg

!

o7
I
|
%ms?
ifw

r
! m
| w
ﬁ,m :
L .
wﬁr m
: i
r N
: :
: 1
: :
: :
¢ ¢
: 4
| ;
. .
: 5
: m
r - : iy 3 .
r!mtltlﬂ - iy - yyyryr-aralgray — Ty lﬁ e W W S i- i gk B i 01 e l-i\\
[ 1
; } \
+ 3
[ T P~
*y s s
e LY ke
< 2 n
m ; m
4 = M el il W e eyl i L ul g
mnHHi,HH#&H##Hm##nﬁ#unnvu#ﬁhHﬂﬁvuﬂ#wHﬁwmuﬂWHIHwnutﬂ#ﬁuﬂﬂﬂiﬂﬂﬁﬁu#ﬁnﬂﬂﬁﬂﬂﬁﬁbﬂﬂﬁﬂuﬁﬁHH# F o ¥
?E Qs uu%iuh%nﬁﬂmuﬁmwﬁﬁmwuﬁﬁu#ﬂwnuﬁin#ﬁuuuﬂﬂwﬁﬂun%unuiuﬂunuﬁﬂuH#ﬂﬁﬂ#ﬁﬂuﬂﬂﬂnwﬂwnﬂm X
wuuﬂﬁﬂuﬂmﬂﬂwhﬂﬂnuﬂinuﬂﬁuuﬂumﬂﬁwruxﬂn#nunﬂuﬁuﬂa»uauuauun-uvuﬂﬁn#ﬂnuuﬁﬁn##uuvﬁhlrnnk##?n#t

wﬂﬁﬁﬂ#uuﬁuﬂﬁﬂﬂuﬁwwuﬂawwﬁ“u#ﬁuniﬁuwaﬁwﬂkﬁ#nﬂmunﬁﬁ»bﬁﬂﬂu#-H#mu#tﬁh##ﬂkﬂ#ﬂ#ﬁ#ﬂuwtwH#HHHﬁ#ﬂw
FRERIRIZIFSIHASIIXTGSUARLCPREBIARCEIEIR I DAV P IR IR P AR B I I B I PN E GO R AN FDAN GV EAROGPANCP AL ST LSRLED
w#ﬂﬂﬁ###tkﬂ##ﬂﬂ#*tﬁ###ﬂm#H#F#antx#wu##vH#i#ﬂﬂ#ﬂ##?ﬂu#1!##!!**#:%*#H#!H#iﬁlﬁ‘ﬁ#ﬂ#Hﬁ#!&ﬂi
vH##WH#?Hdﬁﬂﬂtﬂﬂﬁiﬂﬂ#iuhﬂﬁuu#tﬂﬂuﬁhu##FﬁiHH#1#HEHuﬂﬁﬁﬁﬁFuﬂiﬂuﬂuHuﬂiﬂﬂﬂﬁﬂuﬂﬂiuﬂfnrvﬂwﬁﬁﬂk
FPIAINILIBIRBERIV IR FE PRIV IR US PRV IR AS I IYS IR NI AN A SIS IR SO AIF P RIS IR TE SRS EIBEL AR SH IS AR RS
IS VL INAIRIFRTUSRDUFIRIFIRVI AU AR TS RIS RAIBRAIVIRATEITUS AAGIRREIRSIARSFANIFTEIRIRE IV RAIGERN
wwHHmﬂﬂtﬁuﬁﬂnﬂauwﬂunuﬂﬁwuﬂ##ﬁﬁﬁwuﬁ?#ﬂn#n#wﬂnﬁwl#&unﬁtﬂﬂﬂmiiﬁﬁﬂﬂmﬁuﬁt:ﬂ#ﬁﬂ##!#ﬂtuxﬁ#ﬂ!##w
FRIRISARGARBGAANGRANIIXDP IR DO XX GO ARSI XX B INT IS TN S IN 4P ARG PASFAXSPINAGPALIOANSDONMG PN OP INLD PR S
FXUOANLFIFRIDPAXTOFHLEIINEOARTONN S REGIANXSIANLIXNAXLSARNSOAX P AN IRNIPRNUSPAAFREGFNITICTTINLILIFER S
wﬁ»uawﬁuh&xﬁwﬁﬁw#uumﬂ:thuuvuuwwﬂﬁ?nﬂu*uiﬁ»»untnuh»u#mn:ﬂnHuﬁnuuwnﬂuh#uﬂﬁuuﬁnuﬂn&xuiwnﬁu
wﬂ%ﬁHH%&#%HHHHHEHHHHHﬂuﬂHHﬂﬂﬁﬂ#ﬂﬂﬂﬂﬁiﬂ&ﬁﬁﬂ#ﬂﬂ#ﬂﬂﬂH#HHﬂﬁﬂﬂﬁuﬂﬂﬂﬂﬂﬂnﬂﬂﬂtﬂﬂﬂﬂﬂﬂﬁﬂﬂuﬁﬂﬂﬂﬂ!HH
mﬁuﬂ!HHﬁkuﬁﬂnﬂﬁnﬂuuuﬁﬂwﬂuﬂu#ﬂﬁnu#ﬁHuuﬂﬂuﬁauuﬂuuéﬂﬁuﬂmuu#*ﬂuﬁﬁﬁﬂﬁﬁﬂﬁi&#ﬁnﬁu#tﬂuﬂm###ﬂﬂu#w
wuuuuﬁumnuuuﬁuuﬂuﬂwﬁuﬂw:uuuhHuiﬁinhuﬂuhﬁuvuuuhﬁuﬂhtHH@wuhwHn#tunkiﬂnﬁfln#auxtﬁnatuuwﬁuﬂﬁ
HH#HHﬁ##@i!knwﬂﬂﬁuﬂﬁ#tﬂﬂ*ﬂ#ﬂ####*ﬂﬂﬂf#ﬂﬁﬂ#k#tﬁh#ﬂ##f!ﬁ#HH#*HH#THH#!HH#‘&H##HI#HH#*HH*#H
hHHi#HH#HuituﬁnuuirﬁuiwuﬂawuuﬁvﬂﬁiwHﬁﬂuuutuH#ﬁuﬂhﬂﬂ#iu#itHH#uuﬂibﬂﬂhﬂﬂﬂiﬂﬂﬂitnﬁﬂuﬂﬁﬁHﬂﬁM
HH##H%?#&#HH###*FH#&##&n#hunvhﬁdu#:1»##nw:mnHI*HHﬂinﬂi1#H1nﬁﬂiuﬂﬂwifﬁhn¢ﬁunHﬂuﬂﬂﬂuuﬂvn##

wuuuuuum»uﬂnnumuucuuuuuu:ﬁu#u:ﬁnu#m-unuuﬁuuunhwuﬁunﬂﬁ»unuuﬁu#uaiun«nuuunnﬂﬂ¢au#uunﬁunuﬁu
WHJ.HH IEXXE TRV XIZETIARLAIRD 2T FERAXBFATISSINAEPASHITRACITIFTIZINE DS H.HH..-..“Hﬁ*““.ﬂﬂ-"#.ﬁi#ﬂ.ﬁ.#ﬂ#‘ﬂﬂ.f&.Iﬂﬁm

SRAZIZIPRISARFERIVRAILARNII AR B RIS ARSI G XA IG AR IO IR I RXR I RAIIRUIPABI VRIS INBIILR D XK 24 XK 6 3
Fe AR IR AT SN TS IS RSB I AR I E I AU O P AT RN I I RIS RIS TTE RIS IRATARYBICL DALY SRALF AR IR AT P2 2L S50

wuﬁﬂhk.Hﬂﬂ##uﬂuﬁuuu:whuhuuﬂuuuwnnwuiluu-uun i%iuahW#u#tuu#!m#n#u##»ﬂ#mﬂ##tﬂuu#nrcHu X%
1oy PRAIBAIAISRIVITVEITVISFREE AT TS AT ES IV Y _.»&ﬁ»&unﬂ&#uuﬁ#tu#mHH#:#HH&#HH%H&*&H##

wwm.w%.ﬁmﬁhhﬁwﬁwﬁ%wggﬂﬁg.EEE&EFF?EE#MMW
# \
; 1

3 I k2
(% o

o e

I

G



US 9,015,881 B2

Sheet 13 01 16
SICAaS

Apr. 28, 2015

U.S. Patent

#uﬁuww#uHT%H##HHFF&#tuuﬂiuuﬁﬁuutukﬂﬁuuttuﬁ#%uunvuuﬁwuHifuu#1##?:ibw:t?ﬂ:iﬂuﬁuuﬂuﬂwuiﬂtﬂ

ﬂ‘ffuafHHﬂ##ﬁ#ﬂ####ﬂt#ﬂﬁwua&&zutnwﬂﬁuu*ﬁ&ﬁuﬂ&ﬂ*##ﬁﬁuhhﬁwuntnﬂﬁﬁﬁuiuuﬁut#ﬁuﬂiuﬂuﬁuuyﬂﬁwnﬂﬁ
Hi*x#m#Hﬂ#ﬂu11##ﬁ#ﬂﬂuﬂﬂwuuﬂﬂnﬂﬁin#ﬁﬂuﬂiﬂuuuuHnﬂﬂﬂﬂnuﬂﬂ1uunhﬂﬂﬁuuﬂtunwniﬁiﬂﬂﬂﬁwuﬂnﬂﬂﬂmﬂm

LS5

\.ili.-ii'rll_l.‘llll...hlrnlrl
pangy i "}
vi ¥ £
(et 3 m
o et | +
O L7 2 !
g w : " 1 : o
PR B -\
SR )
- ]
BB 9
! P
0> g o B E~lilll @
~ J ¥ .m.l.Fm i 3 \
D F W 2 B RN
E a b .f L
N M e w mm m t
_f ﬂ -} R 4
+ - w.rln el - o # _-ﬂ M u ¢ -1_.5
x .Hxaru:#v:#tlitﬂ#ﬁtuﬂ?ﬂ#ﬂanﬂtﬁuﬂiﬁuﬁwﬂukwthnwﬂw#hﬂﬂduﬂﬂuuuﬂuuﬁ%nuﬁmﬂunuu#%unﬂ. b ' “m M J/
RAGEP IO RN B IR UG P EIF NITIAITIIFIIRTIORIUSE R oY T P S BFISF IR IS PRI PSS RSB OIB ORI BER i 3 P
.ﬂwnﬁ#mnuﬂﬁuﬂiﬂﬂﬁﬁnuﬁuﬁﬂmuu#wwuﬂ#wumﬁvﬁnnﬂﬂuuvﬂuwﬂﬂmiuﬂw##ﬁﬂuuﬁ#ﬂ#unﬁﬂ!ﬂﬁiﬁﬂ#!ﬂu#mﬂ LT3 2 v w WT
WhﬂuﬁﬂnuﬁwnﬂﬁﬁﬂﬁﬂﬂrnuuﬁiuﬂﬂuuHﬁﬂu#u##wﬁuiauﬂﬁﬁuﬂﬁﬁfuut1uu+wHF+H######Hn#thiiﬂ!ﬁiiﬂiitﬂﬁiﬂ » -
b Eu.«ﬂﬁu.u..._.wmﬁu{jwﬁ.mﬁi:mm.f__.ﬁ}f._m.._,,.ﬁ.ua.Imw.ﬁm;.wa__mm.:.ﬁlmw:imﬁmwwL-mmu..iu,awum P g m
AR AR A S A AR R S YRR G R B IS NA ST W ¥ AP T PR AT I WS FNEE I 2 XD I P SN AN ESFH TN XIUIRTUEDTSCY r %
ﬂmﬁﬂuivu:+v:#wuﬁ¢ﬁ#ﬁunuﬁuuﬂuukﬂinuﬁuuiwuuﬁiuunwﬂuﬂ#nﬂuﬁuuuauuﬂtwﬂv»ﬂ##uﬂiuuﬂﬂunﬂmriutnnu. L g
Hﬁﬂﬁ#u#u»uﬂﬁuﬁﬁuuﬁﬁnuinuﬁwudﬂuM#ﬂﬁuﬂﬁnvﬂﬁwu«mn«ﬂvuu«ﬁHuﬁmxnuuwuﬁ»kﬁbhﬂnulﬁnwﬁﬂn#uuﬂuﬁﬂnwi : u {
-H#ﬁupuﬁuuﬂﬁﬂﬂﬁun#ﬁuhﬂmuﬁﬁuuw#ﬂﬂ#uuuﬁwnh#uur+wuut##H£unTi#uu#Humtn#iHuﬁﬂwﬂtﬂﬂﬁtﬁwﬁiﬂﬂﬂﬁn ; 5
P ﬁ»nuE?»#ﬁsw#un«#ﬂxﬁtuh#Fnr?&uﬁnﬁnﬁﬁuﬁ+ixn¢nu#fwnu#fﬂw+*#i*uu+rh-t::t#uu#mmiﬂvﬂﬂnfu#iwxi m H
;
i
3

o5

uuﬂuwuﬁunuﬂuuﬁtwﬂﬂuﬂﬂwﬂaﬁuﬁdﬁﬁuﬁﬁuuﬁ1ua«uu#ﬁﬂuuuﬂnﬂuuuwﬂuuHﬁuuﬁruiﬂiﬂinuuﬂinu#ﬁ:wﬂﬁﬂuﬂ
mmwuuﬂvuamuﬂﬁwﬂﬂﬁuuuﬁuuﬂuﬂﬂ#unu?Hn#&hﬂ#bﬂ####ﬂ#ﬁuuﬁwuuanuﬂaru?fuﬁfiuﬂWIlnll##tﬁ#ttﬂﬂiﬂ#
ﬂ“uuﬁu»nﬂunhﬁﬂﬁﬁﬂﬁ##nutwuﬁﬁuxufuujwwnﬁuuﬁvu#++uuw¢t:#+uu¥+x:+t#uv:xavustuuitﬂﬂtiﬁnuﬁﬁuaﬁﬂ
mnuﬁmnumwnﬁﬂ»uﬁu#wtaﬂt#utmuutauuﬂﬂnmtnx¢txx¢vfuivu#+#a#¢wu#tm&-uuu#wnu-uﬂwﬂuuﬁﬂnNﬁ#uum
Hﬁiuxﬁiu:ﬁwu#lﬂﬂ#vuﬂvwﬂSvaﬁhruﬂE}H¥#¥#¢1wn#nﬂﬂfiuu##aﬂ%dﬂ:*nuﬁu:ﬂﬁnui'unuwuuunuﬂﬁw!unﬂ
f#ﬂnrvHtvﬂﬁiHHt%ﬁﬁiﬂ#ﬁHuﬂuwuﬂinﬁﬁwulﬁmuﬂu#RH*wFH##HHuuHH#»Hﬂﬂwhtu&ﬁﬂlﬂiuuﬁﬁﬂtﬂulnﬁﬁ#u#
Hﬁﬂuwﬁn%u#nwﬂﬂunuﬁ»ﬁ&ﬁu&uhnﬂﬂuﬁﬁﬂ&uuﬁnuﬂmn&uuﬂﬂﬂ%ﬁ#&uﬁﬁnuuﬁﬁuuﬁtmiiuﬁﬁnnu:#nﬂ«uu##:ﬁu#mﬂ#

AR IR IR AR IC AR ISR IS NI T AR IF AU RRIE ORI T R R AT R ARSI RIC AN I E RS RN S S NN SRR S FERTORA L PO RTD W
mﬂn%nuﬁ*uuﬁaw#uuuﬁuun#uutruﬂtauum&uwvuﬁmrxcﬁuuwvﬁquvuwvu##wnﬁﬁ y i

XABIRBIANBIH S OUROGHU SN XOONUEI NG P IR P AL IPY R A O XK IE AR S OAR P XEDPX
& % FRAIPRNROAV PN IEBI PRSP USSP NTAANF I NS ¢

R IR AL O R RS UV BARYBAIFPRIS IRV TATIIRIFI DY
A SRR R AN I T AN AT IE YU AL IERRUIREN IS D

v, I“';_?

-

G TH

B

T TR ST S ] T b i b Sl e L o S T i g O R
l-qqqnt--nqqiq14q-¢14--tqinnﬁi-qﬁtriiliiinqq-‘-#'l'F"""*“:}‘

P
B R

G
{



U.S. Patent Apr. 28, 2015 Sheet 14 of 16

8§20
\\ ﬂﬂﬂﬂﬂﬂﬂﬂ ,
\ !
.' z
80 b i 801
802 I rl 802
804 | |
i
800 —— .
3803
l l VI‘\ 804
| 802
|
| T 806
805
1] 805

FI1G. 8

US 9,015,881 B2



US 9,015,881 B2

Sheet 15 0f 16

Apr. 28, 2015

U.S. Patent

L
-
o0

802

003

FIG. 9



US 9,015,881 B2

Sheet 16 0of 16

Apr. 28, 2015

U.S. Patent

801

1

80

F1G. 108



US 9,015,881 B2

1
EXERCISE MAT

FIELD OF THE INVENTION

The invention relates to an exercise mat assembly adapted
for Yoga and other exercise disciplines.

BACKGROUND

Any activity that takes place on the ground or on the floor
1s made easier and more pleasant with the use of amat or other
padded surface. Early patents for such mats were designed for
sleeping outdoors or for use at the beach. Later various sports
required surfaces with different degrees of softness and a
variety of athletic mats were developed. Yoga, having been
practiced for many years by a limited following, has only
recently reached a broader segment of the population and has
created a market for mats suited to the special requirements of
this practice.

In U.S. Pat. No. 6,751,816, Wechsler provides a mat with

an absorbent cover which can be removed and replaced dur-
ing the exercise session. The patent provides an enforced area
for headstands and other positions, as well as a meditation
blanket, and roll-up capabilities that create a self-contained
carry bag.

In U.S. Pat. No. 1,930,942, Pringle discloses a foldable
combination of sheet and bag for use on the ground or on a
deck chair. The sheet has side flaps that can be folded over the
user for warmth. There 1s a cushion at one end of the sheet and
a bag at the other. The sheet and cushion can be rolled or
folded 1nto the bag for carrying. A back rest can be used with
the sheet and can be collapsed to fit into the bag which may
also have a carrying strap attached.

Another beach blanket assembly 1s taught by Glenn in U.S.
Pat. No. 2,264,471. This one has a canvas bottom layer and a
top layer of toweling. One end of the canvas 1s folded over and
stitched to form one or more pockets which may be closed
with zippers.

A foldable mat having a pad enclosed 1n fabric and a top
cover layer, for use by a small child 1n a nursery school, 1s
disclosed by Ybarraetal. in U.S. Pat. No. 3,774,249, A similar
sleeping apparatus for use by adults 1s taught by Knobeloch in
U.S. Pat. No. 4,601,076. This mat has a cover sheet that can be
stored 1n a pocket at the foot end, and the mat can be rolled and
tied for storage. See also U.S. Pat. No. 5,199,120 to Holmes;
U.S. Pat. No. 5,720,057 to Duncan; and U.S. Pat. No. 6,141,

805 to Fisher-Cohen et al. Carter et al. describes a padded mat
with a pillow area and a built-in sound system to provide a
relaxing experience (U.S. Pat. No. 4,841,587).

All of these products have padding between layers of fabric
and 1n some systems a separate cover layer. They also have a
separate carrying bag or the mat can be folded or rolled into an
attached bag.

Swanger et al., 1n U.S. Pat. No. 6,065,164, teaches a fabric
cover for a child’s play mat. The cover 1s made of a washable
tabric that 1s at least part cotton. The cover 1s in the form of an
envelope with a Velcro™ fastener at one end. A child’s rest
mat that consists of a foam pad enclosed in a removable fabric
cover 1s disclosed by Alonso in U.S. Pat. No. 5,203,041. The
cover 1s stitched around three sides and there 1s an extra flap
of fabric at the open end which 1s folded over the pad to
completely enclose it. Three sets of lines are stitched 1nto the
tabric to form fold lines so the mat can be folded 1n a uniform
manner. Two handles on the underside provide easy carrying,
means.
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Scott discloses a similar washable cover for an exercise
mat. (U.S. Pat. No. 5,099,530) The cover has one pocket for

the mnsertion of a pillow and another pocket for a blanket.

A large mat for use by gymnasts and wrestlers 1s taught by
Baldwin etal. in U.S. Pat. No. 4,137,583. A frame 1s made up
of a number of segments so the size of the mat may be
changed as needed. Cushioning pad segments are placed
within the frame and a cover with elastic tie down devices all

around 1s placed on top. The tie downs fit into notches 1n the
frame to hold the cover taut. This mat system can be made

large enough to cover most of a gym floor.
Bramble, Jr. (U.S. Pat. No. 3,262,134) designed a mat for

use by athletes such as high jumpers. A cover contains two
thick foam cushions, each encased within a shield and form-

ing a square mat. The shields have openings so that air can be
let 1n and out to retain the resiliency of the foam.

There are latex strips on the underside to prevent slippage
on the floor.

A simple exercise mat made up of two sheets of fabric
quilted together with a foam pad between them 1s disclosed by
Westgor 1n U.S. Pat. No. 4,738,585. This mat has a double
stitched channel around the entire periphery with a draw-
string within the channel. When the exerciser 1s finished the
gym clothes and shoes can be placed in the center of the mat
and the drawstrings pulled causing the mat to be drawn 1nto a
carrying bag.

The prior art disclosed covers for mats that formed enve-
lopes 1to which the mats had to be inserted. The 1nsertion
cannot be accomplished quickly and reversibly during the
course of an exercise period. Other systems described secured
mat covers which also cannot be quickly and easily removed
and replaced.

Various mats for use by Yoga participants are available
from matsmatsmats.com on the internet. This source reveals
the standard vinyl sponge foam mat in several colors, Kits
with several components, and a tote bag as well as handled
tote bags to contain the mats. Each item can be purchased
separately. Yoga mats and tote bags are also available from
other Internet sources. Mats, yoga blocks, stretching straps
and canvas tote bags may be purchased from many sporting
goods shops. Some sets consisting of a tote bag and mat are
also available.

None of the prior art mats provide a system 1n which a
towel can be added and removed as desired and where the
matt system can be rolled for toting and storage.

SUMMARY OF THE INVENTION

An mventive mats system 1s provided 1n which a towel can
be removed and changed when desired. A change of towel
would be implemented, for example, due to sullicient use of
the towel or 1f a different towel 1s desired for placement in the
mat system. A different towel would be used, for example, 1T
a different logo was desired. Alternatively, a different towel
would be used 11 a different colored towel was desired by the
user. The system 1ncludes a unique holding mechanism that
allows the towel to be secured to the mat mechanically. The
towel has a skidless surface on top to allow a user not to slid
oif the towel.

Furthermore, the mat system can manipulated into a rolled
configuration. When rolled, a logo on the bottom of the base
mat 1s visible. Elastic straps are used to keep the mat 1n the
rolled configuration for easy toting and storage.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the manner 1n which the above recited objec-
tives are realized, a particular description of the invention wall
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be rendered by reference to specific embodiments thereot that
are 1llustrated in the appended drawings. Understanding that

the drawings depict only typical embodiments of the mnven-
tion and are not therefore to be considered to be limiting of its
scope, the invention will be described and explained with
additional specificity and detail through the use of the accom-
panying drawings 1n which:

FIG. 1A 1llustrates the inventive yoga mat system, includ-
ing top and base mats;

FIG. 1B illustrates the inventive yoga mat system, includ-
ing top and base mats;

FI1G. 1C 1llustrates the inventive yoga mat system, includ-
ing top and base mats;

FIG. 1D illustrates the inventive yoga mat system, includ-
ing top and base mats;

FI1G. 2A illustrates permanent connections for the top and
base mats:

FI1G. 2B 1llustrates permanent connections for the top and
base mats:

FI1G. 2C 1llustrates permanent connections for the top and
base mats;

FIG. 2D 1llustrates permanent connections for the top and
base mats:

FIG. 2E 1llustrates permanent connections for the top and
base mats;

FIG. 2F 1llustrates permanent connections for the top and
base mats;

FI1G. 2G illustrates permanent connections for the top and
base mats;

FIG. 3A turther 1l
FIG.

lustrates the top and base mats;
3B further illustrates the top and base mats;

FI1G. 3C further illustrates the top and base mats;
FI1G. 3D further illustrates the top and base mats;

FI1G. 3E further illustrates the top and base mats;

FI1G. 3F further 1llustrates the top and base mats;

FI1G. 3G further illustrates the top and base mats;

FIG. 4 A 1illustrates portions of the top and base mats;

FIG. 4B 1illustrates portions of the top and base mats;

FIG. 5A 1illustrates a towel included 1n the inventive yoga
mat system;

FIG. 5B illustrates a towel included 1n the mventive yoga
mat system;

FIG. 5C illustrates a towel included 1n the mventive yoga
mat system;

FI1G. 3D illustrates a towel included 1n the iventive yoga
mat system;

FIG. 6 A 1llustrates portions of the towel;

FI1G. 6B illustrates portions of the towel;

FIG. 7A 1llustrates other fasteners;

FI1G. 7B illustrates a side view of FIG. 7A;

FI1G. 7C illustrates a side view of FIG. 7A;

FIG. 7D 1llustrates a side view of FIG. 7A;

FIG. 7F 1illustrates a side view of FIG. 7A;

FIG. 7F 1illustrates a side view of FIG. 7A;

FI1G. 8 illustrates a top view of another embodiment of the
inventive yoga mat system;

FI1G. 9 illustrates the yoga mat system of FIG. 8 with a
skidless towel;

FIG. 10A illustrates the yoga mat system of FIG. 8 1n a
rolled position;

FIG. 10B illustrates the yoga mat system of FIG. 8 1n a
rolled position.

DETAILED DESCRIPTION

The mvention provides for an attachable and removable
towel sandwiched between a tlexible base and a mesh. After
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the user attaches the towel to the flexible base and mesh, the
mat assembly can be used for exercise, such as but not limited
to yoga exercise. Perspiration from the user during exercise
flows through the mesh and i1s absorbed by the towel. The
towel 1s removable and may be washed after the exercise in a
normal fashion. No solvents, sprays or wipes are necessary as
needed 1n prior exercise mats. Straps on the mat assembly
allow the mat assembly to be fixed 1 a roll for ease of
transportation and storage.

Turming to FIGS. 1 and 3, a yoga mat system 10 1s disclosed
which has atopmat 12. Asillustrated in F1G. 3, the top mat 12
has a top surface 14 and a bottom surface 16. When
assembled, the top surface 14 faces outwardly from and the
bottom surface faces inwardly towards the yoga mat. Viewed
from the top surface 14, the top mat 12 has a top edge 18, a
bottom edge 20, a left side edge 22 and a right side edge 24.

The mat system 10 also has a base mat 26. The base mat 26
has a top surface 28 and a bottom surface 30. When
assembled, the bottom surface 30 faces outwardly and the top
surface faces inwardly from the yoga mat. Viewed from the
bottom surface (i.e., a mirrored view of the top surface of the
top mat), the base mat 26 has a top edge 32, a bottom edge 34,
a left side edge 36 and a right side edge 38.

An area defined by the mat system 10 1s rectangular, with
opposing edges extending 1n parallel to each other, with side
edges of the top and base mats being substantially longer than
the top and bottom edges. As illustrated 1n FIG. 3, the top and
bottom edges of the top and base mats are two feet long and
the sides edges are six feet long.

The material from which the top and base mats are manu-
factured 1s PVC molded over a thread mesh (see FIG. 3). The
thickness of the mesh material for the top mat 1s 0.1 1nches.
The widthwise spacing between mesh strands 1n the top mat

1s 8.6 mm while the lengthwise spacing 1s 6.9 mm. The
thickness of the mesh material for the bottom mat 1s 0.1875
inches. For reasons discussed below, the material enables
rolling of the matt in one direction.

The widthwise spacing between mesh strands in the base
mat is 4.2 mm, which 1s tighter than the spacing in the top mat.
The lengthwise spacing in the base mat 1s 6.9 mm, the same as
that in the top mat.

Both the top mat and the base mat have a [4] inch edging
on the two side edges. The same edging 1s located on the
bottom edge 20 of the top mat. As seen 1in FIG. 4, the bottom
edge 34 of the base mat has a one inch edging, adapted for
being embroidered with a logo or other printing.

As 1llustrated 1n FI1G. 4, a pair of elastic loops 40, 42 are
located at the bottom edge of the bottom surface of the base
mat. The loops 40, 42 are approximately six inches long and
are capable of holding the mat when the mat 1s 1n a rolled-up
configuration. The loops are positioned within the bottom
edging of the base mat and are three inches from the side
edges of the base mat.

Turning back to FI1G. 3, a pair of ball snap sections 44, 46
are positioned at opposing corners of the bottom edge 20 of
the bottom surface 16 of the top mat 12. On the other hand,
snap socket sections 48, 50 are positioned at opposing corners
of the bottom edge of the top surface of the bottom mat. The
socket sections are positioned within the bottom edging of the
base mat. These snap components are positioned [¥4] of an
inch from the side edges of the mat. For reasons discussed
below, this positioning enables the top mat and base mat to
form an openable connection at the bottom edge of the mat.

As 1llustrated 1n FIGS. 2 and 4, a further pair of snaps 56,
58 are positioned at opposing top corners of the top surface of
the bottom mat. These snap components are spaced at 18.8
inches on center, and are therefore closer together than the
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snap components on the bottom edges of the mat surfaces.
These snap components are positioned between one and two
inches from the top edge of the mat.

Turning to FIG. 2, a connection for the top portions of the
top mat and base mat are 1llustrated. A fabric edge piece 56 1s
positioned over adjoining top edges of the top and base mats.
In this configuration, the bottom face of the top mat and the
top face of the bottom mat face each other.

The fabric 56 1s welded and stitched 1n place. Two rows of
stitching 58, 60 are provided through both mats for strength.
The two stitching rows 58, 60 are ofiset, lengthwise across the
mat, such that the second stitching row secures a top free edge
62 of the fabric to the top surface of the top mat. The top free
edge 60 of the fabric 56 does not extend below the snap
components adjacent to the upper edge of the mat.

A second free edge 64 of the fabric edge 56 extends further
along the base mat 26 than the top free edge 62 of the fabric
56 extends along the top mat 12. A third row of stitches 66
anchors the second free edge 64 of the fabric 56 to the bottom
surface of the base mat 26. When secured, the second free
edge 64 of the fabric 56 extends below the snap components
adjacent to the upper edge of the mat so as to form a rein-
forcement section beneath the snap components.

The mat system includes a towel 68, illustrated in FIG. 3.
The towel has the overall shape of the top and base mats in that
it 1s rectangular. However, at twenty inches wide and sixty
nine inches long, the towel 1s smaller than the mat so as to be
removably placed between the top and base mats.

The towel 68 1s fabricated from lightweight, non-stretch-
able bamboo. All edges of the towel are fimished with an
overlock stitch, such as a 31sth overlock stitch. All corners
edges, such as corner edge 70, are rounded.

As 1llustrated 1n FIG. 6, the towel has a top surface 72 and
a bottom surface 74. Disposed at the top edge 76 of the bottom
surface 74 are a pair of ball snaps 78, 80. As with the snap
components 1n the top of the base mat, the ball snaps 78, 80 1n
the towel are 18.8 inches on center.

Adjacent to the bottom edge 82 1n the top surface of towel
1s an area 84 designated for receiving graphical detail. The
graphical detail 1s, for example, a printed or embroidered
logo.

Turning back to FIG. 1, the typical use of the mat system 1s
illustrated. The top and base mats 12, 26, connected at the
respective top edges, are capable of receiving the towel ther-
cbetween. The snap balls in the towel are connected to the
snap sockets 1n the top of the base mat.

The bottom snaps between the base mat and top mat are
then connected and a single mat system 1s formed.

Turning to FIGS. 7A and 7B, another type of fastener 1s
disclosed. These Figures illustrate, but are not limited to, a
fastener 1n the form of a Velcro strap. Shown 1s base mat 90
having at least one Velcro webbing hook 91 on base mat 92F.
On the opposite side of base mat 92 F 1s at least one Velcro
loop 93 disposed on opposite side 92B. Preferably the Velcro
webbing hook and matching loop are disposed about the
edges of mat 90.

Top mesh 94 1s attached to base mat 90 1n one embodiment
by a fused section 97. Fused section 97 may be the base mat
and mesh heat sealed, or otherwise bonded together. Depend-
ing on the implementation, section 97 may also be a separate
component bonded to the mesh and/or mat. Top mesh 94 has
a surface that defines at least one eyelet or hole 95. Preferably
the one or more eyelets are disposed around the edges of the
mesh. The eyelets may be shaped in the form of an oval,
circle, square, polygon, or the like.
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Towel 96 also has a surface that defines at least one hole 97.
Similar to eyelet or hole 95, hole 97 may be any shape and
preferably disposed about the edges of towel 96.

FIG. 7B illustrates the typical use of the mat system 1n this
embodiment. The top mesh 94 and base mat 90 are connected

at the respective top edges, and capable of receiving the towel
96 therebetween. Webbing 91 1s placed through hole 97 of the

towel and hole 95 of the mesh. The webbing Velcro hook 91
goes around the edge of the mesh, towel, and mat assembly to
the back side of mat 90 to attach to Velcro loop 93 disposed
about surface 92B. Other fasteners may be used, and are not
so limited to the examples given herewith, such as zippers,
grommets, snap-fits, and the like depending on the implemen-
tation.

A beneflt of the inventive mats system 1s that the towel can
be removed and changed when desired. A change of towel
would be implemented, for example, due to suificient use of
the towel or 11 a different towel 1s desired for placement 1n the
mat system. A different towel would be used, for example, 1T
a different logo was desired. Alternatively, a different towel
would be used 11 a different colored towel was desired by the
user.

Furthermore, as 1llustrated 1in FIG. 1, the yoga mat system
can manipulated into a rolled configuration 86. As indicated,
above, the material 1n the base mat 1s designed so that the mat
can only roll 1n one direction. When rolled, the logo on the
bottom of the base mat 1s visible. The elastic straps are used to
keep the mat 1n the rolled configuration for easy toting and
storage.

Adverting to FIG. 8, shown 1s another embodiment of the
yoga mat system 800. The mat 800 may have a textured
surface 803. Depending on the embodiment, surface 803 may
have a taiga like pattern. External ribs 804 may run the length
of the yoga mat. Ribs 804 may be disposed on opposite ends
of the mat 800. The ribs are for decorative purposes however
may add additional security and bonding to a towel placed on
the mat 800. Sockets 802 are disposed at the edges of mat 80.
The sockets 802, may be of circular form and consist of
flexible teeth 805. The teeth form a circle that define a hole
806 for placement of a towel therethrough. The sockets pro-
vide security for the towel during yvoga exercise. Bands 801
are disposed at the ends of the mat 800. The bands are pret-
erably elastic and may be used for exercise and holding the
mat when rolled. A logo 807 may be located on the mat as
well. An optional head rest 820 may be attached to the mat
800. Depending on the embodiment the head rest may be
removable from the mat by means know to those skilled 1in the

art such as Velcro® (loop and hook fasteners), zippers or the
like.

FIG. 9 1llustrates a removable towel secured to the mat.
Shown 1s mat assembly 900 having a skidless towel 901.
Towel 901 has a surface 902 that contains a traction resistant
material. The traction resistance material may be at least one
ol a pattern of dimples, holes, knobs, gussets, beads, mesh,
adhesive, dots, ribs, contours, valleys, grooves, and any com-
bination thereof. A removable head rest 820 may be disposed
on towel 901 depending on the embodiment. The head rest
may be removable as previously described. Edge 903 of towel
901 are placed through hole 806 of socket 802. Teeth 805 hold
the towel 1n place. The traction resistant material offers no
security for the towel to be held in place by the mat. The
traction resistant material 1s for allowing a user not to slip off
the towel during exercise. Ribs 804 may provide additional
security for the towel 901.

FIGS. 10A and 10B 1illustrate the mat 800 1n the rolled
unused position. Depending on the embodiment the mat may
have one strap 801 or a plurality of straps 801. The straps may
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be used to secure the mate and also used for tension resistance
exercise 1f desired. Again, the benefit of the mat 1s to remove
the towel so 1t can be machine washed. The traction material
will not be dimimished by any washing cycle. This towel
allows the user to reuse the same towel after each exercise
session without washing the mat itself, thereby extending the
life of the mat after each exercise.

All dimensions and shapes discussed hereinabove, as well
as placement of the components, including the specific loca-
tions of the snaps, are for illustration only. Modification in
whole or part to any of the components will not change the
scope or nature of the inventive yoga mat. Further, the tlexible
base may be made from a material such as at least one of
flexible polyvinyl chlonide; polypropylene; polyethylene;
thermoplastic elastomer (TPE); polyethylene rubber (PER);
latex, natural rubber; jute; cotton; wool; thermoplastic rub-
ber; styrene-butadiene copolymer; or any combination
thereol. Alternative materials may be used.

The present invention may be embodied 1n other specific
forms without departing from its spirit or essential character-
istics. The described embodiments are to be considered 1n all
respects only as 1llustrative and not as restrictive.

What 1s claimed 1s:

1. An exercise mat assembly, comprising;:

a tlexible base defining a plurality of sockets;

cach socket having a plurality of teeth members that define

a hole;

a skidless removable towel attached to said base, said towel

having ends and a surface;

the surface of the towel having a traction material disposed

opposite the base and not 1n contact with the base;

the towel removably attached to the base through 1nsertion

of all the ends of the towel through the plurality of
sockets; and

a plurality of raised rib areas disposed on said tlexible base,

said raised rib areas located on opposite ends of said
tflexible base for providing security to the towel with the
plurality of sockets.

2. The mat assembly as 1n claim 1 wherein said mat further
has an elastic band attached to one end of the mat.

3. The mat assembly as in claim 1 wherein said traction
material 1s traction resistance material 1s at least one of a
pattern of dimples, fabric defining holes, knobs, gussets,
beads, mesh, adhesive, dots, ribs, contours, valleys, grooves,
and any combination thereof.

4. The mat as assembly 1n claim 1 wherein said removable
towel 1s machine washable without removal of the traction
materal.

5. The mat assembly 1n claim 1 further including a head
rest.
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6. The mat assembly 1n claim 1 further including a strap 1s
attached to the towel.

7. The mat assembly 1n claim 1 wherein said teeth members
are shaped as triangles.

8. The mat assembly 1n claim 7 wherein said triangles form
a circle.

9. An exercise mat assembly, comprising:

a flexible base having an attachment means;

a removable towel attached to said base through said

attachment means; and

the removable towel has skidless material disposed oppo-
site the base and not 1n contact with the base;

wherein a user’s feet 1s 1n contact with said skidless mate-
rial; and

a plurality of raised rib areas disposed on said flexible base,
said raised rib areas located on opposite ends of said
flexible base for providing security to the towel with the
attachment means.

10. The mat assembly in claim 9 further including an elastic

band.

11. The mat assembly 1n claim 10 further including a head
rest.

12. The mat assembly in claim 11, wherein the head rest 1s
on the tlexible base.

13. The mat assembly 1n claim 11, wherein the headrest 1s
on the towel.

14. The mat assembly 1n claim 11 wherein said head rest 1s
removable.

15. The mat assembly 1n claim 9 wherein said towel and
said base are connected by at least one socket having flexible
teeth members.

16. The mat assembly 1n claim 9 wherein said flexible base
1s made from the material of at least one of flexible polyvinyl
chloride; polypropylene; polyethylene; thermoplastic elas-
tomer (TPE); polyethylene rubber (PER); latex, natural rub-
ber; jute; cotton; wool; thermoplastic rubber; styrene-butadi-
ene copolymer; or any combination thereof.

17. An exercise mat assembly, comprising:

a flexible base having at least one socket having flexible
teeth and an attachable and removable towel disposed
between said flexible teeth to hold said towel;

the removable towel having a skidless material disposed
opposite the base and not 1n contact with the base; and

a plurality of raised rib areas disposed on said flexible base,
said raised rib areas located on opposite ends of said
flexible base for providing security to the towel with the
at least one socket.

18. The mat assembly in claim 17 further including a ten-

sion strap attached to an end of said base for exercise and
securely holding the mat assembly when rolled.

G o e = x
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